verticulitis and ongoing complaints in a conservative manner. Quality of life, the risk of complications and the viewpoint of the patient are considered important factors in the decision to resect the affected colon.
Introduction
Treatment of recurrences and ongoing complaints has been a point of debate ever since Janes proved that the severity of recurrences does not progress with every episode. Ever since, several investigators have tried to answer this question. However, no randomized trials have been published yet. This is surprising considering the extent of this health care problem, since 33% of patients continued to experience complaints after an episode of uncomplicated diverticulitis. Another 33% experienced recurrent episodes of diverticulitis [1] [2] [3] [4] [5] [6] [7] [8] [9] .
Consequently, current guidelines are not uniform in their suggestions [10] [11] [12] [13] [14] [15] . In 2000, the standard task force of the American Society of Colon and Rectal surgeons recommended that a sigmoidectomy be performed after a second episode of diverticulitis [10] . Subsequently, the rate of sigmoidectomies increased [2] . In 2006, these guidelines were updated to a more tailor-made approach in concordance with the guidelines from the Association of Coloproctology of Great Britain and Ireland [15] . This was, however, not based on thorough research. The Dutch guidelines advise that patient-bound factors should be taken into account when making a decision to perform sigmoidectomy in patients with ongoing complaints and recurrent disease, rather than the number of episodes alone [11] . Improvement of quality of life (QoL) and discomfort caused by abdominal symptoms may very well outweigh the procedure-related risks and, therefore, form the most compelling reason for offering elective resection [13] . Many surgeons are reluctant to perform elective resections due to the risk of procedure-related complications [2] . This study aims at investigating the current opinion of surgeons and gastroenterologists on treatment strategies for patients with recurrences or ongoing complaints of diverticulitis in order to determine the attitude towards surgery and compliance with current guidelines.
Methods
All members of the Dutch Society for Gastrointestinal Surgery (NVGIC) and Dutch society of Gastroenterologists (NVGE) were invited to fill out a web-based survey. The survey was available either through a link, in the newsletter, or through the closed content of the different member websites. After 4 weeks, an e-mail reminder was sent. Baseline characteristics on the participating specialists were collected (number of years of experience, field of experience, estimated number of patients with diverticulitis encountered yearly, type of hospital, age, sex). Residents, researchers and retired specialists were excluded. The survey consisted exclusively of questions on the treatment of recurrences and ongoing complaints of diverticulitis. Patients suffering from stenosis after a previous episode were excluded. The Hinchey classification was used as a golden standard to describe the targeted patients. Both 'Yes or No' and multiple answer questions were used. Some questions have the possibility of entering free text. Results were collected in a database.
Statistical Analysis
The questionnaires were processed using SPSS 22. Descriptive statistics were provided of all variables. Continuous data were described as means with SD or, when appropriate, median with range. For categorical variables, the counts and percentages were calculated. Responses were compared using the chi-square test and student's t test. If indicated non-parametric tests were done. Statistical significance was defined as p ≤ 0.05.
Results

General Results
In total, 123 surveys were completed, representing 8.1% (50/620) of all members of the NVGIC and 14.0% (73/522) of all members of the NVGE. A majority of respondents are employed in a teaching hospital in the Netherlands (62.6%). Only 17.7% works in a university hospital and 20.3% of respondents work in smaller regional hospitals.
Overall, the median experience with the treatment of patients with diverticulitis of the respondents was 10 years (range 0-30; table 1 ). The main focus of the participants is listed in table 2 . 
Ongoing Complaints and Recurrences
Definitions The definition of recurrences varied among responders. Most responders defined recurrences as the re-appearance of symptoms of diverticulitis within different time frames. Furthermore, respondents found a median of 6 (range 1-24) weeks sufficient to justify ongoing complaints. For surgeons, this was 6 (range 1-24) weeks and for gastroenterologists this was 4 (range 1-12) weeks (NS). The estimated number of patients with recurrences and ongoing complaints in the outpatient clinic was not statistically different between both groups either (p = 0.32 and p = 0.87 respectively; table 1 ).
Management of Ongoing Complaints and Recurrences
Both surgeons and gastroenterologists preferred to treat patients with recurrences and ongoing complaints in a conservative manner using pain medication and lifestyle advise (62.2%). However, 28% of gastroenterologists would (also) treat patients with mesalazine medication, which is significantly more (p = 0.04) than the surgeons. Surgeons tend more towards surgery (p = 0.02). Both gastroenterologists and surgeons (66 and 81.7%, respectively) indicated that the most compelling reason for surgery is QoL. Other important reasons were the number of episodes (35.2 and 50.0%) and stenosis (16.9 and 24.0%). The most important argument for both gastroenterologists and surgeons against a resection was the risk of complications (82.2 and 95.5%, respectively). Other arguments were that resection does not resolve symptoms and does not ameliorate the risk of recurrences and were both supported by 15.6 and 9.1%, respectively ( table 3 ) .
Change of Mind All respondents were aware of the current guidelines published in 2012. Half of them indicated that their opinion on the treatment of recurrent and ongoing diverticulitis had changed ( table 3 ) . Regarding the approach, 40% of gastroenterologists and 43.8% of surgeons responded that they had become more conservative in their treatment. Only 4% of gastroenterologists and 16.4% of surgeons indicated that they had become more aggressive in their approach. The final decision to perform surgery was left up to patients in the greater part of gastroenterologists (65.2%) and surgeons (50.7%), and this was significantly more for gastroenterologists (p = 0.00).
Discussion
The aim of this study was to investigate the current opinion of surgeons and gastroenterologists on treatment strategies for patients with recurrent or ongoing complaints of diverticulitis in order to determine the attitude towards surgery and compliance with current guidelines.
Even though the questionnaires were not filled out uniformly, gastroenterologists and surgeons mostly shared the same opinion. Surgeons were slightly more aggressive in their approach and inclined more towards surgery. The also received and saw more patients that asked for surgery. Gastroenterologists inclined more towards medical treatment (MT) with mesalazine.
Even though national and international guidelines exist and all respondents are aware of the content, the treatment of diverticulitis differs [10] [11] [12] [13] [14] [15] . As guidelines are required to change current clinical practice, so is the assessment of barriers to adhere to these guidelines. In a recent study on the compliance of guidelines in pancreatitis, it is clear that despite existing evidence-based practice guidelines, the clinical compliance with recommendations is poor [16] . The reasons for this poor compliance in this case are merely speculative but could be related to the different physicians treating these patients. Therefore, we expected to find a marked difference in every field between surgeons and gastroenterologists; however, this was not the case. Treatment is becoming more and 200 more a tailor-made decision [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] . The use of mesalazine, which is opted by the greater part of participating gastroenterologists, remains a subject of debate. Recently, 2 identical phase 3, randomized, double-blind, placebocontrolled, multicenter trials have evaluated the efficacy of mesalazine and found that there is no benefit compared to the benefits of placebos [26, 27] . Therefore, the use of mesalazine warrants a cautious attitude. Surgery was considered the second best option. If the decision was made to perform a resection, QoL was the most compelling reason. Current literature shows that laparoscopic sigmoidectomy is effective in treating patients with recurrences and ongoing complaints [28, 29] . However, literature also shows a risk (up to 25%) of recurrence in another part of the colon [30] .
Remarkable is the fact that some patients may experience continuous pain in the left lower quadrant after surgery. This number is considerable and varies in literature from 3 to 60% [1] [2] [3] . The etiology of this phenomenon after surgery has not been clarified. Opted theories are other conditions such as an irritable bowel syndrome, adhesions, stenosis, incomplete sigmoid resection or changed sympathetic innervation [31] . In accordance with these assumptions, the reported re-operation rates are low and range between 0 and 3% [3] . In our study, a minority of responders feared recurrences and complaints after resection.
The most compelling reason for not performing a surgery was the risk of complications after elective surgery. These risks are considerable and consist of anesthesia- 201 related complications, temporary stoma, permanent stoma, anastomotic leakage requiring re-operation, sepsis and even death [32] [33] [34] . A 4-year multicenter database analysis was performed in 2012 including 743 patients with diverticulitis with a median follow-up of 9 years. The authors compared MT with surgical treatment. In this study, mortality rate was low (0.13%). Therefore, they concluded that the risk of sigmoidectomy is low and absolutely no risk of diverticular disease-related death [1] . Others, however, state that the overall morbidity can be as high as 50% with a related mortality of 1-5% [2, 3] . Oddly, most respondents treat a relatively low number of patients. The whereabouts of these patients are not merely speculative but could include the general practitioner or no medical attention at all. A number needed to treat in order to make a well-informed tailor-made decision has not been established; however, it has been described that surgeons need to perform at least 70 sigmoid resections for diverticulitis in order to reduce the number of complications [35] . One can imagine that, given the level of difficulty of these resections, patients might benefit from high volume care.
The Dutch Diverticular Group will publish the results of the primary endpoint of the DIRECT-trial, a randomized trial evaluating resections vs. conservative treatment in patients suffering from ongoing complaints and recurrences, shortly. Our study indicates that there is still much discussion about the optimal treatment of these patients and that there is need for a uniform scientific-based advice. Reviewing the literature on this topic reveals that there is lack of consensus on an international level as well [2, 3, 10, 11, 15] . The situation in the Netherlands is therefore a typical sample of the current situation. This calls for an international consensus meeting facilitating the transfer of knowledge between countries, the opportunity to discuss views and dogmas and above all the creation of a well-supported document.
This study does have several limitations that may need to be considered. First, the response rate of surgeons and gastroenterologists was fairly low. We believe that our study does capture a representative part of all referral centers treating diverticulitis, since all types of physicians treating diverticulitis and all types of hospitals are included. Furthermore, a significant portion of the members of this society comprises retired people, residents or students and so were not asked to answer the questionnaire. Therefore, the percentage of respondents that is still practicing in the field is much higher than reflected here. A second limitation is that all surveys are subject to answering bias. A third limitation, related to the nature of the study, is the form and number of questions asked. Lastly, many responders to the questionnaire defined diverticulitis recurrence simply as the reappearance of symptoms or an admission after discharge. This is not correlated to a time limit or imaging, thus creating the possibility to over and or underestimate the risk of recurrence. This reflects the confusion, which still exists in clinical practice regarding the concept of diverticulitis recurrence.
Both surgeons and gastroenterologists in the Netherlands prefer to treat recurrent diverticulitis and/or ongoing complaints in a conservative manner. QoL, the risk of complications and the viewpoint of the patient are considered important factors in the decision to resect the affected colon. Future studies should aim at aiding the decision-making process and give insight into the possible advantages and disadvantages of high volume care.
